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ABSTRACT 

Background: Osteoarthritis is a leading cause of pain, disability, and socioeconomic cost worldwide and the knee is 
one of the most commonly affected joint. 

Objective: to evaluate clinical and functional therapeutic effect of ultrasound guided intraarticular or periarticular 
platelet rich plasma (PRP) injection in treatment of patients with primary knee osteoarthritis. 

Patients and Methods: eighty patients with primary knee osteoarthritis were divided into two groups: Group I: 50 
knees, group II: 30 knees. Both groups were treated by PRP injection into the lateral recess of the knee group I or into 
painful periarticular structure that have previously been identified on ultrasound group II. 

Results: The VAS in group I (6.3+1.45) and II (6.57+1.30) significantly improved after injection (1.30+0.97 and 
1.43+0.77; p<0.001). The range of movement (ROM) (flexion) significantly improved in both groups after injection. 
The WOMAC significantly improved in both groups after injection (p<0.001); (group I: 14.04+7.73 vs group II: 
15.20+7.12). The KOOS score significantly improved in group I (41.93+11.05 to 75.43+7.70; p<0.001) and group I 
(39.83412.46 to 76.08 7.12; p<0.001) after injection. There was a significant improvement in the percentage of 
different parameters in mild and moderate knee osteoarthritis in both groups. 

Conclusion: Ultrasound guided single dose PRP injection is a safe and effective method for treating all grades of knee 
OA mainly mild to moderate also injection in periarticular pain generator structures reduce pain and improve knee 
function. 
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INTRODUCTION Ultrasound-guided PRP injections have become a quick 
Osteoarthritis (OA) is a leading cause of pain, and safe procedure ©. 
disability, and socioeconomic cost worldwide and the PRP is a whole blood fraction containing high platelet 
knee is one of the most commonly affected joint. The concentrations. Platelets are closely involved in 
epidemiology of the disorder is multifactorial, with hemostasis, inflammation, innate and adaptive 
genetic, biological, etiological and biomechanical immunity, tissue regeneration and other physiological 
components”, and pathological processes. Platelets enclose dense 
The clinical diagnosis of primary knee osteoarthritis granules that release a wide range of bioactive 
is based on patient history and physical examination and substances in response to agonists. When activated, 
radiological findings. Ultrasound has proven to be a non- platelet membranes release thrombotic and 
invasive, safe and is more sensitive than clinical inflammatory agents, which may take an active part in 
examination for diagnosing pathologic conditions of the the pathophysiology of | autoimmune and 
knee joint, including the tendons, ligaments, muscles, autoinflammatory disorders”. In addition to various 
synovial fluid, articular cartilage, nerves, and growth factors which participate in tissue repair 
surrounding soft tissues. In addition; color and power processes to accelerate the healing response and to 
Doppler techniques can be used to measure enhance the regeneration of bones and soft tissues “%9, 
neovascularization of the synovial joints lining, tendons, The aim of this study was to evaluate clinical and 
and soft-tissue masses “®. Ultrasonic guidance injection functional therapeutic effect of intraarticular or 
can be a valid tool to select a proper injection site, to periarticular PRP injection guided by ultrasound in 
increase the efficacy and reduce complications of blind treatment of patients with primary knee osteoarthritis. 


injection ®©. Ultrasound-guided injection was effective in 
different lesions as plantar fasciitis © and rotator cuff | AIM OF THE WORK 


tendinopathy . To evaluate clinical and functional therapeutic effect 

Treatment of primary knee OA aims to relieve pain of ultrasound guided intraarticular or periarticular 
and restore knee function. Conventional therapies platelet rich plasma (PRP) injection in treatment of 
include activity modification, oral medication, nutrition, patients with primary knee osteoarthritis. 


physical therapy and joint injection. The use of PRP as 

a biological solution for pain relief and functional PATIENTS AND METHODS: 

improvements in patients with primary knee OA has Inclusion criteria: This randomized control study was 

gained popularity over the last several years. carried out on 80 knees of 80 patients with primary knee 
osteoarthritis selected from the Outpatient Clinic of 
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Physical Medicine, Rheumatology and Rehabilitation, 
Tanta University Hospitals. They were diagnosed 
according to the criteria of the American College of 
Rheumatology “”. 


Exclusion criteria: Patients with body mass index more 
than 40, previous injection in the knee within last 
6 months, patients who are suffering from diabetes 
mellitus, presence of tumors or metastasis and immune 
deficiencies, active infection in the area to be treated, 
low platelet count, anemia and 
thrombocytopenia, and recent nonsteroidal anti- 
inflammatory drugs (NSAIDs) use in the last week, and 
patients who can't comply with post procedure 
guidelines were excluded from the study. 

All patients gave their informed consent prior to their 
inclusion and the study was approved by the Ethical 
Committee of Tanta University Hospitals in 
accordance to the declaration of Helsinki. 


Clinical assessment: pain by (VAS) at rest “’, morning 
stiffness in minutes, joint line tenderness (O-absent, 1- 
present) and goniometric assessment of active and 
passive knee joint ROM “, 


Functional assessment: Western Ontario McMaster 
Universities index (WOMAC) its consists of 24 items 
divided into 3 subscales: 1-Pain subscale: 2-Stiffness 
Subscale: 3-Function Subscale“. 

Knee injury and osteoarthritis outcome score (KOOS): 
It 1s a knee-specific instrument, developed to detect 
improvement or deterioration in symptoms, function, 
and sports activities due to knee impairment. It covers 
42 items in 5 separately scored subscales; pain, other 
symptoms, function in daily living (ADL), function in 
sport and recreation (Sport/Rec), and knee-related 
quality of life (QOL). Scoring items are scored from 0 
(no problems) to 4 (extreme problems). The total score 
is calculated as (sum of items)/(maximum possible 
score) x 100, to give a total score of 100 where 100 = no 
limitation with daily or sporting activities and the 
absence of symptoms according to the equation “°, 


Ultrasonographic assessment: all patients underwent 
sonographic examination at the Ultrasound Unit of 
Physical Medicine, Rheumatology and Rehabilitation 
Department of Tanta University Educational Hospital by 
SAMSUNG MEDISON (UGEOH60) machine and 
using linear array transducers with frequencies ranging 
between 9 and 13 MHz. The ultrasonographic findings 
of the patients were recorded before and 6 weeks after 
injection according to US scored by Catay et al. °” US 
score of knee osteoarthritis includes variables points: 
Joint effusion if present 1, Degenerative femoral hyaline 


cartilage involvement if present 4, Osteophytes if 
present 3, Menisci protrusion if present 2, maximum 
total score 10. 


X-ray radiographic assessment: The severity of knee 
OA was graded on knee radiographs according to the 
Kellgren-Lawrence (K. and L.) scale (0, normal, I: small 
osteophytes without clinical importance; II: definite 
osteophytes but normal joint space; III: definite 
osteophytes with moderate narrowing of joint space; IV: 
definite osteophytes with severe narrowing of joint 
space). Patients with knee OA grades II-IV were 
included@®), 


Study design: 

The selected patients were divided according to the 
cause of pain (intraarticular or periarticular) diagnosed 
clinically and by ultrasound into two groups: Group I: 50 
patients were injected by 4 ml of PRP into the lateral 
recess of the knee. Group II: 30 patients were injected by 
4 ml of PRP into painful periarticular structure (iliotibial 
band, lateral collateral ligament, medial collateral 
ligament and patellar tendon) that have previously been 
identified on ultrasound. 


Instruction after injection: no weight bearing or 
protected weight bearing with relative rest and gentle 
active range of motion " during the first 3 days after 
injection. Paracetamol and cold compression were 
allowed if needed for control of post-injection pain. 
Patients progress to full weight bearing with gentle, 
prolonged stretching exercise to the muscles around the 
knee 4 to 14 days after injection. From third to six weeks, 
patients begin low intensity strengthening exercises (low 
weight, high repetition isotonic exercises) ®®. 


PRP Preparation: PRP (40 ml of venous blood was 
drawn from each patient into vacuum tubes containing 4 
ml of 10% sodium citrate). PRP was prepared according 
to a double-centrifugation protocol, first centrifugation: 
The tubes were centrifuged at 1000 rpm for 15— 20 min 
to create upper plasma layer, middle buffy coat layer and 
a lower red blood cell layer. The upper and middle layers 
were collected in a sterile empty tube and secondary re- 
centrifuged at 3500 rpm for 10 min resulting in the 
formation of a platelet plug and platelet-poor plasma 
(ppp). Platelet-poor plasma was withdrawn and 
discarded. The remaining PRP and platelet plug were 
reconstituted using gentle manual agitation resulting in 
4 ml of PRP ready for injection. Thrombin was added to 
activate PRP in ratio 10:1, it was directly mixed prior to 
injection. PRP should be injected within 30 minutes after 
preparation *”. Figure (1) 
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Figure (1): Preparation of PRP: A) Venipuncture from the patient. B) Vacuum tubes containing anticoagulant plus 
one without anticoagulant. C) Tubes after blood collection and before centrifugation. D) Tubes after the 1“ 
centrifugation. E) Plasma transferred to sterile tubes without anticoagulant before the 2™ centrifugation. F) Plasma 
tubes with platelet pellet, after the second centrifugation. G) PRP after ppp withdrawal H) PRP stored in a 10 ml 


syringe and blood with no anticoagulant after centrifugation, in order to obtain autologous thrombin. I) Activation of 
PRP with the autologous thrombin. 
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Statistical analysis = 

Recorded data were analyzed using the statistical - 
package for social sciences, version 20.0 (SPSS Inc., - 
Chicago, Illinois, USA). Quantitative data were expressed as - 
mean+ standard deviation (SD). Qualitative data were 
expressed as frequency and percentage. 


The following tests were done: 

Independent-samples t-test of significance was used 
when comparing between two means. 

Chi-square (x°) test of significance was used in order to 
compare proportions between two qualitative 
parameters. 

The confidence interval was set to 95% and the margin 
of error accepted was set to 5%. The p-value was 
considered significant as the following: 


Probability (P-value) 

P-value <0.05 was considered significant. 

P-value <0.001 was considered as highly significant. 
P-value >0.05 was considered insignificant. 


RESULTS 

In the present work, regarding demographic data, 
patients receiving intraarticular PRP in group I had a 
mean age which was comparable to the age of patients 
receiving periarticular PRP in group II. Sex was matched 
in both groups. The right side was involved in 29 (58%) 
patients in group I and 9 (30%) in group II (Table 1). 


Table (1): Comparison between the two studied groups according to demographic data, disease duration, sidedness 
and plain radiography (K. and L.) in primary knee osteoarthritis patients. 


Group I Group II 
(n = 50) (n = 30) 


Age (years) 
Min. — Max. 
Mean + SD. 


46.0 — 66.0 


52.92 + 5.10 (45.0 — 66.0) 


45.0 — 65.0 
53.70 + 4.14 (48.0 — 65.0) 


Sex (M:F) 1.000 


Duration (years) 
Min. — Max. 
Mean + SD. 
Body mass index 
(kg/m7) 

Min. — Max. 
Mean + SD. 


1.50 — 12.0 
5.64 + 2.68 


25.0 — 39.80 
35.48 +3.92 


2.0 — 11.0 
6.03 + 2.30 


28.10 — 39.70 
34.43 +3.55 


Affected knee (Rt:Lt) 29:21 (294+21=60 Not 50??) 0.015" 


Plain radiography (K. 
and L.) 

Grade II 

Grade III 

Grade IV 





Group I = Intraarticular group, group II = Periarticular group. 


Regarding clinical and functional assessment, six weeks post-injection, there was a significant improvement of pain, 
WOMAC, KOOS, ROM and joint line tenderness in each group with insignificant difference between both groups 


(Table 2). 
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Table (2): Comparison between the two studied groups according to different studied parameters before and 6 
weeks after treatment in primary knee osteoarthritis patients. 


Parameters l Group I Group II 
efore/after injection (n = 50) S 
Mean + SD F E 


1.43 + 0.77 

1.41x10° 

| 5.504447 | 6.53+4.20 225 

| 22.2210? | 364x105 | | 

| 745x10" | 172x105 | | 
o | T550 | Laxo | 
po | OLORO | 435x | 
E | 

int line tenderness 

Oo i |O OLORO | 72x0 O 


Group I = Intraarticular group, group H = Periarticular group. 
VAS: visual analogue scale, WOMAC: Western Ontario McMaster Universities index; KOOS: knee injury and 
osteoarthritis outcome score; ROM: range of motion. 





In Our study no complications such as infection or fever occurred among studied patients. Only minor adverse events 
were detected in 5 patients such as mild pain at injected area and skin bruises. 
Regarding ultrasound findings, causes of periarticular pain in our patients are shown in Table 3. 


Table (3): Causes of periarticular pain according to ultrasound findings 
Group II (n = 30) 





Group II = Periarticular group. 


Ultrasonographic imaging of knee joint effusion before and after injection are shown Fig. 2 and 3. 
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Figure (2): Long axis view of suprapatellar joint recess and quadriceps tendon with synovitis (effusion) before 
treatment [P: patella, F: femur, arrows: quadriceps tendon, star: sup-patellar recess]. 





Figure (3): Long axis view of suprapatellar joint recess with decreased effusion and quadriceps tendon after 
treatment. [P: patella, F: femur, arrows: quadriceps tendon, star: sup-patellar recess]. 


DISCUSSION 

Knee osteoarthritis is one of the most common 
progressive painful and disabling joint diseases 
worldwide and its treatment remains controversial 574, 
Joint pain, stiffness and limitation of movement are the 
primary symptoms of OA °°), 

Some of the knee pain does not originate from the 
joint itself but relatively from the periarticular structures 
around the knee joint that contain pain fibers, including; 
patellar tendinopathy, friction of the iliotibial band 
(ITBF), contracture or stretch of medial collateral 
ligament (MCL) and lateral collateral ligament (LCL) 
and pressure of osteophytes against them and other 
capsular structures %° 7”), 

PRP can delivers a natural concentrate of 
autologous blood growth factors which can be used for 
maintaining joint homeostasis, stimulation and 
acceleration of tissue healing and regeneration, 
including cartilage ?®). 
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Platelet rich plasma represent a major paradigm 
shift and advancement in the treatment of knee 
osteoarthritis when compared to intraarticular 
corticosteroid injections. However, there remains a need 
for strong, sufficiently powered, randomized controlled 
trials to validate its use over other traditional injection 
treatments (corticosteroid and viscosupplementation). 
Future research will need to optimize growth factor 
enhancement, consider the role of PRP alone and in 
combination with stem cells and scaffolds, as well as, 
determine optimal delivery method ?”). 

The studied patients with primary knee 
osteoarthritis in both groups had moderate to severe pain 
assessed by VAS at rest, morning stiffness, tenderness 
and limited ROM before injection, with significant 
improvement in both groups six weeks after treatment. 
These results were in agreement with Kon et al. ©” and 
Gosens et al. ©} who performed a study of single PRP 
injections into the site of patellar tendinopathy and found 
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that all patients had statistically significant better pain 
relief in VAS at follow up. 

A possible explanation for pain relief was related 
to platelet alpha granules which contain growth factors 
(platelet derived growth factor, insulin like growth 
factor, vascular endothelial growth factor, and 
transforming growth factor B) that are involved in each 
stage of the healing cascade. The injection of autologous 
PRP into the joint space and surrounding painful soft 
tissues delivers a concentrated dose of these growth 
factors, which enhance the healing process, decrease 
inflammation and reduce pain ©”. 

Patients in both groups had severe functional 
limitation and disability as assessed by the WOMAC and 
KOOS scores and remarkably improved in both groups 
post-injection. These results agreed with Patel et al. ©”, 
Gobbi et al. ©®, and Paterson et al. ° who found in 
their studies that ROM, VAS, WOMAC and KOOS 
significantly improved at follow up in knee OA patients 
treated with PRP injection. Furthermore, single injection 
of PRP was as effective as 2 injections to alleviate 
symptoms in early knee OA 6”. 

According to the ultrasonic assessment before and 
six weeks after treatment in both groups, we used US 
scored by Catay et al. “” to assess intraarticular; joint 
effusion, degenerative femoral hyaline cartilage 
involvement, osteophytes and menisci protrusion, and 
periarticular; iliotibial band, medial collateral ligament, 
lateral collateral ligament and patellar tendon lesions. 
There was statistically significant improvement in total 
US score in both groups and there was significant 
improvement of knee effusion in group I only after 
treatment compared with US score before treatment. 

In our study both groups; intraarticular and 
periarticular injection was done guided by US to allow 
accurate injection site. This is in agreement with Huang 
et al. °°) who also performed a study to evaluate the 
effectiveness and accuracy of ultrasound-guided 
intraarticular and periarticular joint injections as 
compared with landmark-guided injections technique, 
(twelve randomized controlled trials were included in 
the meta-analysis). They found that intraarticular and 
periarticular injections using ultrasound guidance 
significantly improves the accuracy of joint injections. 

In our study we found that PRP injection was more 
effective in mild to moderate OA than severe OA. This 
is in agreement with Patel et al. ©” who concluded that 
a single dose of PRP is as effective as 2 injections to 
alleviate symptoms in early knee OA. 


CONCLUSION 

The application of ultrasound guided single dose 
PRP is a safe and effective method for treating all grades 
of knee OA mainly mild to moderate affection and 
periarticular pain generator structures aiming to reduce 
pain and improve knee function. 


However, this study has some limitations. We did 
not include a control group receiving another form of 
injection (corticosteroids or hyaluronic acid). Also, a 
longer period of follow up is needed to confirm our 


results. 
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